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(54) SENSOR WITH CHANGEABLE SURFACE GEOMETRY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method 
capable of dense accumulation of analyte in a solution 
and capable of simplified yet highly sensitive detection of 
the analyte, a device usable for this purpose, and an 
apparatus equipped with such a device. 
SOLUTION: The analyte measuring method contains a 
process for capturing the analyte at one or more regions 
on the substrate, a process for altering the geometry of 
the capturing region of the analyte, and a process for 
detecting the geometrical alteration to detect the 
presence of the analyte. The process of geometrical 
alteration is accomplished by supplying energy to the 
capturing region in the presence of a labelling substance 
that specifically connects to the analyte captured in the 
substrate. The labelling substrate may be a shading 
substance or a photo-curing resin, and the energy is 
selected from the group consisting of visible rays, 
ultraviolet rays, infrared rays, X-rays, and electron 
beams. 
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[|f*JS3] 1WE«Ws?«»«*iS05r*XS3&«. £ 

&TX"€biXh . ift£JR 1 * 2 fcffitttfXfirife. 
[ l»*Ja 4 3 ltl!MM(MIIM»tt« . If 
lifcte 2 

[If SB 5 ] MIESIi?5!l«* { 3l3mi«-CS)S , lff*H 

1 «$£ 6 } mimwmmmmmmwiX'h h , m 
i mtm 7 ] m&ftvmtfnmci> * . f was i e 

•r*xs* $ ^-aurts . if i \z.%m<7yKm. 
imstm. i o ] wmwtmztih z. 1 1 «t ~>tmw 

imtm 1 1 ] mmttSMt-tzmtf. y*hu¥x 
i mtm 1 2 ] mflmmitt & mw . wBBEH-ft 

[M#B 1 3 ] ^Wft*«if Z t izZ^TBtt 

[|f*Jl 1 6 ] JB^fcttB-rSfcA^iKiMS^a* 



[ 1 8 ] fneiftM^w^^ts: nrn-t § *s 
s. 

(19^ 1 9 ] «ne«#t^sffl$tf*^ wmwm 
*«BSfl$ it-e#> . if#« 1 8 iztmnrnm.. 
imtm 2 o ] mtzwmmm\3£mm.z tw*, %x 
mk&m®?. m^mmm-?^ ?D7t-^ e&& 

2 0(ciaac7)^a„ 

imcm 2 2 ] «tie«m^wjem«^& «iai-r 

[If3<JS2 3 ] Hffie^SMro-rmii*^ ^SM 

hy*>n*mm, m.'m^msm. mmiimsm. -?? 

mffigi§>m$mmx'*> & . w^js 2 2 ck*w>8«. 
[is*ja 2 4 1 KnEsafflro-rswMt**, rn- 

^ * fcttRtffc BSt^Hs ^1«fi««IBIfc«JBEfc WJlrt- 
[fl^JS 2 5 ] Miara-^i 4« 

*t2r*-r h , if 2 4 fciaeosM. 

[0001] 

mmwzgwnmwmEt&fr'gfrZftm 
Miztfuti-t&jrm. ztiizm^&mz (m&^y 

-9") , *J:VC<^)as«E*«ifea&Pttaii6*fc:Blht 
^ y*f—y'V vt a vy, >\4 ?v y<\ 4£-~> 3 

yl,Z£&miK=?<WS.mmm<?)®M (SBH: Seque 
ncing By Hybridization) 

[0002] 

X'$l6, 0 0 01, bK'1^10 0, OOOMt^htl 
X v . th (TJjtfE^^ie^iJ^Stif J«i'*IT LTfc 0 , 
t h»{E^O8 0%iiLt(i, EST (Exp re 
ssed SequenceTagrcDN Ac^^s®* 1 
<i2 0 0~3O01»O&m!5?/U:kc7)) t LT, 

n t> co-miywmz&m. ztix^ht^*>ixx\^. 

[0003] HRfc, ffl»4fcli««rfc<0iR^<0» 
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mm) , ?sMz&tt&mm)t&m.m<r>M 
lar&ztizx^xs mmi^<r>mi}mi^ti^> . m. 

flaRfcf. Hyseqffll DNAf 7/^ 

m^tz&mmiMm&zM*i-& (mmmms, 52 

[0 0 04] DNAf77IJ, ±Mz-&£ix&£M& z F 
£ . 1 ~2 BBKUtCJiWfTBrffifc l^iiTfc 1 ) , WflTC 

ffiar&«gffiyjo»wj&*»nigT& & i *» <» . DNAf 

Af -yXSrfflwc . a^Kfltoftjgfctf 3»&«>iaMI 
iStLT, DNAf 7/^, M&?btm7°n-7t<7) 

^i^f;l't*;lS£ka«ffi»Sft.TV**. 

Z eojfcSS S^7 7 f k 5&£-7 y f k oflM'JfclEWfcfT o 

[0005] DNAf7 T &-kttms&ffiCDtfmflf>%m. 

mt-tmm^zM Lxttwwtt&mm £*rr 4 &Bt 

* fcliSaSKCC DtM 5&iftfWia*ffl»'Wte« J H&if} 
l=£fflvvc3tft*Ifi&L^«£lfcft^&£kT\ 'WX 

[0 0 0 6] L*>U ±tERftfttRfiyc*^ffll^«{fi 
it. &mnWfo\'Hzl>-t-ft&m.Ltt1ixtf%$>%\,K £ 

[0007] zwt&imthtzMz. mmm&7m 
tzKh&&£%7<jm<?>fflfttfmiibt,tixti 9 . mx. 

fiax^A-f- 14. R+S?nyg»oiMX£t*aiL 
U BIHbPl 0 0 $?viymm<?)X#v b 

&%Mmzmii~r&z\kwx'Z&. l*>u 2M. % 

fctt+^MMJT* t\ LXti&ffiZTSXVX*-* >X" 



mm. $£k)&i'—9 ! zm^izx*vi—i±. 

5~5 0/xmOJtSSWfl£v^iaSL7&»W$-f, ±te<7)«fc 
3 &Xn - r^liJ^IS OlS^^fta-ftOKW k £ - j r v * 
*mtzfi-y>y h^5m-&8cLfc&r&£J: 

sWBi ^x&Lh ^mmfo^mmt<r>m^x't> & <f>ij>* 
iw* z t ffx'% sr^t v * 3 mmtt lx us . 

[0 008] ^60fl!lO^a3&kLT. MALD I -TO 
F (Matrix — assisted laser d 
esorption Time of Flight) 
£ffl^fc«*#*f«aiifo& t &6 < Witf, S e q u e n 
omtWDNA MassArray) . :OTOFf 

nmtemmzx oMa./mitttizm^xv-yTju-fr? 
*#ml. miLtij *ytftfiia&z 1 m-t&ntz&t 

ff s DNAf 7 7'fc*g-£- Lrt: m*)<r>MiK?(7) 

ffleu^DNAisMo^r-^^t^-ti:, i~~2y>i>by 
e>m&x'Z<D'£&.&miax°%&. l*»u **>jk&ji, 

m&m- yznv*nmftm-& t x-umm^yy 
iumtmtm&Etfi}*)* te&t Lxmrnzitntz 
smtffrfri. tiz. m&ikxt$tix ^^y^fA^ 

[0 009] i/i, WrHPPl 0-2 3 90 0fll DN 
*Jj:t^«*BB^Lrv^. Z<7>mm£. DNA^gitt 
S-fii^-s f77±«7D-yi, «fls4><^tt-*«D 

mtwkt^affiffln^-ft&eiaj-rs. 

[0010] ifi^. ffiaMaffiBW&fflV^^E h y^/HR 
^til (Scanning Tunneling Mic 
roscopy: STM) £ttSl£ix£^Sra-;/ 
^ffitll (Scanning Probe Micros 
copy : SPM) ifW^fx.. CixSrfflU. W.tt- 

tMP*mw& , eti> s &A,G.ft*>ti& iot^t. mz? 

»s/itv^. ^.mtrvi-rmumim^tuf. *ry 
r^mscom^mmwzifX'^K. y-yrivaymssj) 

jux-y-commTfflffl-t&z k imwchh . cix 

14. a^tk-9-vr;Hafc:Elttirt-*iBEE, C^(c#o«^ 
^^kt'jifiE^ttl,. 

[0011]4»Tt, 1989^^y7*-W« 
C. F. Ou at eUcg^c75X/U-X(4STMtJ;SB 
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wtr «y bffimzMf&i, im®mm3t<?)-*imtZK l 
tz. znzmmz. mt. ^mzz^^o^mmin: 

&A,lZftbtiX\,^. mtif. 1 990^Mami n 

tiSTM^fflv\ &<Dn%-mmzj:z> v -v himtim* 

tfL, Betzig^tl 99 2^ifiJ$*S3fcM)£ 

IISNOIVKCJ; ZmmMmZ^L. B^llPTt'iSa 
t o 4>#STM(Cj:|>ffl^fcfa£i£^L, Ho s o k i 

^tm^mmzx & r h s >/ ?x b V'-awrtiBttoi* 

COO 1 2] &ti > M. De spond^ll M. De 
spond^, TVLSI-NEMS Chip fo 
r AFM Data Storage], IEEE 
Micro Electro Mechanical 
Systems Technical Digest 
199 9, pp564-569tfcUT, S PM7D- 

#t£ , [SI-^FBT" 32x32Wh'J^ xmz%m U 

im L-^^#tsr p mm Ammwkoiimi&mzw 

4 XtethA 0 nmT$>9, 4 0 0 GB/ i n c h 2 OlS 

[0013] ZcViMZlZ. Vettiger, P. ;D 
espont, M. ;Drechsler> U. ;Du 
rig, U. ; H a b e r 1 e , W. ; Lutwych 
e , M. I. ; Rothu i zen, H. E. ;Stu 
tz, R. ;Widmer, R. ;Binnig, G. 
K.~ Tjviillipedej more thanon 
e thousand tips for futur 
e AFM data storage, IBM J 
ournal of Research and De 
velopment. Vol. 44 - Issue 3 
3 2 3-34 0, 2 000&i:#%&. L*»U *^ B J 
m h co$a& m 0 , «I7n - 7WRM, JDNAf77' 

tm^h^t. mm?ftffimzmmuzMmwiiiifi£ 

COO 14] 

^mm^mt. ®m*nttffimzm®feizMmL. m 

C00 1 5] 



mps^m^mtnL. ztuzx^xiMifi-mwiptE 

C 0 0 1 6 ] ft£ L< (4, ±f£glM^Wffim£&^-t& 
C 0 0 1 7 ] L< 14, JilB^M^W^Sr^-T^. 

i*s{4, mmznmztitzttmmzmmmzm^m 
c o o 1 8 ] l< «4, _bia^«f^f±mp£^j«:^*-r 

C 0 0 1 9 ] ft £ L< J4, ±ieS^W(4ii^«T'S) 
C 0 0 2 0 ] ft£ L < J4, ±f£»!»Jf t4ft^-ftffitlli 

c o o 2 1 ] $f & l < 14, ±ie##f«4i£®?-C'& •? » 

I 0 0 2 2 ] if & L < J4, ±IBx^;^-(4, *IWt. 
C 0 0 2 3 ] L< (4, ±ie*&(4, ±ie&3E£iX*; 

c o o 2 4 ] i mmnx\ fi-ffimmmz 

ti&ztizxi xMw^mzBttmt u#& * >ymm 
izmt. znmmit. 3d#Ji, axv^imm^i.i.z 

[0025]»iL<ll _tf5^«ffc-r£ilJ4, 7* 
C 0 0 2 6 ] ft £ L< (4, ±te^^^^» W4, £114 

c o o 2 7 ] *^{4*/i, i mmmx\ ftmmm 
m2ti&ztizj:-?xBtt$zitLtzmmzmL. zcom 

«{4, izftm. isZVZCDlffimol.lzmW.ZtitiBtf; 
C 0 0 2 8 ] ft£ L< (4, ±ie^^bL^«(4, 

c o o 2 9 ] £ l< (4, ±Mttmm±$m<r)tmw,n 
z^i-zmteTTh*). iMteftmizzcoMteTcDmm 

C 0 0 3 0 ] *»JWi4fc. 1 o*>«BTC. jtfg^F^^ 

C 0 0 3 1 ] ft£ L< (4, COitli ±fa£«tKffl8l 
§ fut^WHWcWIIW fcKf^-* flHMMtf: W&t&& 
%m*2t>izffiz.&. 

c o o 3 2 ] sts l< <4, ±imm^w^^t^m 
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I 0 0 3 3 ] ft& L<«. ±IB«!#t5£flWffl$fH4« S 
[ 0 0 3 4 ] ft i t < (4, ±£«g»£flk#ttSiB9ffi3&t 

[ o o 3 5 ] #4 l<(4. ±Mmmmfijwv®Mtzm& 

[0038]*fit<il ±E3Qfflra-y«fiMI 
(4. 7*n-^4^(4^#ti:®[il&?-fey-9-^K^^tm 

[ 0 0 3 9 ] »4 t < (4, ±157° a- T' 4 J4J$$t(4, 

[0040] 

mz d n at* & ifrercD*fttya)mmcr>Mmiz-i v »tk 
[oo4i] mmcomm i ) *w*»jwircii, *h 

[004 2] 0 ltc, jtfVffi:?* YVisAY&m^h* 

%M<?>jm<r>®&. texts ztiizm^^m.i*r?*yw 
tm^-t, musti&xok* msii out. icnm 

3mm l 0 6i:LT. WJ3^ 7W7r^y 

WB; fcil^'Jx^-U^ x^-i^y, ^y/at> 
3tf U-f VT'fl/y. df'Jifl/yfl'7^l'-h < 
^ft^Ux.XT^K *7-y3RttMi. jKUttffcb'xyK 

tfV&kt'-VT'y. sKU»Ktrx/K #W-ivt)V 

^UQ-hU/U. ;J?llXf-l^>\ T*z?->l>m%£. # ] J 
h . # U r S F . 7i7 -;HMIt . x U TfS 

l/VM^. y'Jn-yflg. tf'j 7 xxixy^-tf 
4L<J4. 7W7rXi/'j3y, tttitfjxtfj&i 



Ml 06t LTffiV^fU>. 

[0 04 3] 7KxS7^hP^'Xh®10 5i:LT. / 

yt7h^yy (DNQ) ^y'Xh, 

?Ul<— h (PMMA) fcitf PMMA£<7)&a-£ft. 

7VU-h. ^/M VTa^xypy h y ( P M I 

pk) . ®ts=f^ft?s^u^-w> ;: xh=A-fi:^ , j 1- 
F- 'J^fy^'J^rney^i:', »»JfWWffliRU^ F 
=a— 0 -x h o^yy/nxt;^ £"<7)Wfta* 

7Y*;V (DNQ) II/y'XH*lV^il|.. 
[0044] WJgfclRLTtt* 0 10^110 

6_hfc. -*iM$^Sirn--7l 0 2*?T9r5£ 

ix*. ^Krn-y<oH^W4S^#t^offiS^ 

3iz. wmnu: lt, aBEHtfr 1 0 4 #ss-££*rt* 

ffiifi^. Hip. 

3JSBe«9*tl 0 4 {4. S«#t=^tt<Offi*W*ffiSr 
fflv^»f!|WS»10 3fc:lS-&L»*. *&V^I4, 01 
co*±t^4 3 ^flf^lt 1 0 3 

Tt4v^ icOcta^JfASiJtLT. Mz-i£. 

tU, h't'Jyy77ftlg*, ^-b°Uiy>T7f- 

"C* 0 , ^lJi.(4\ Molecular Clonin 
g:A Laboratory Manual, Col 
d Spring HarbarLaborator 
y, Co 1 d Spring Harbar (198 
2) fr^jMMCiafcSflTV^. 
[00451/W 7U 4£-is 3 >Of^. 1 0 9 

^o^ist; 4 o K ; yw 7*h\s : Jxvmio5 

h. mmmm. io4t l< t4^*f a^j 

l 0 zim&thWA* 9»J«$*ifc3«ijWttlE 
htz&). ^y"l7tM/yXM10 5IJ, Hl.WTtC 

^$as4o izmMitrizmz . 
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[0046] ZZX\ AFM&#tl 1 3&k'tCj:9, £ 

&m i o 6comm±^m.^7iti^my * h- hmiz 

ZVBf&Zti&W&Btt*. AFMlBl&^gl 1 2tcJ: 
O^ttl), AFM (Atomic Force Mi 
croscopy: JgHNBtfjSHKtt) t±. STMT*&ife£ 

•ytt#±#. ^fflX^y^-F^cT^^x-h&tS 
k&fflT3mLtzmWX'$>& . AFMT-kL STMM 

t tmtkummwnfflizshz ^ m ^ ^ tmx § ti 

— ?ft<?>Kmft&co^t*&mmm. 1 1 izm^x 
ffiMR *) . i o 6 <7)mww&BViz%iz> ztizx 

[ o o 4 7 ] z<7)£ o waBmmwztitz 
mm. i o i fi. ^Rtf. 1 2 or-e i o#ra^ ?-r& 

ZblzXK). Z<r)B*kZ*fkXmzmf U#, <.£glcje 
tT, BPS. ISS^^x-^^-Xi: LTfflV^#&„ 
[0048] 122 tc. ^y'll/yXb^^X^tUffl 

v \ H i tc^-r uss^tstcji] i. . $ h izimm s- x . y 

[0049] fflK^fgjjictiEl 1 t^^Jt pi fcft £ . 
A^/iJ^t'-y 3 y^, 0 9 ti^WSl 1 0 

:fe0Dftft(HR2 1 3^^, ^'M?* h V^ X M0 
5£ffiVvC7X;y-£^-^>';7-r&. f«fl. 
1 0 6 £x -y f-y ^k tc J: 0 $ £>tc MJsth Z. k X\ 
H2<0Tt*Sit4Sfir«»«l 14tcJI.£>*i*J:3 
tc, £»JB10 6fc*ivvc. ~*il^fS^|]flO^K 

[00 50] C^id&xvf-y^&IIS^^WT 
o i k X\ i ) -aWWejft««WDaajB«3&«*fc*:S *i 
T. ^«£^SJ£#ifi*ir.g>. i i ) 

flai-f & <i k tc J: 0 , Mifcfa^x-^-x k LT« 

[005 1] X-y^-^^ Ji, S*#^*D<7)ff«<7)^a 

izZiXftbti, -Ifttcti. K^-fx-yf-^y, £*:fi 

^«X7ftyMl «BBtCjEtT, *frtt*) 

x 7 ft>h, i tiS^rte *>x .yf+yh jW8« $ ti 

*:>-',> 3 ^BMfcK ( S i 0 2 ) 10 6k LTffl 

V>&*§-£\ 7 7» (HF) t7-vitT>^-'7J* (NH 
4 F) *»»J4,<i4. f*ttOK5^fX7f+yhi:L 
T, Witf. ^Jy'JnV (p-Si ) £3mm 1 06 
kUffll^*^, CF 4 #X#'*fl£>;h..S,. M^ttO'? 

i7hx 7 ftyhtLt. m^H^'JnySrS^iii 

0 6fclytffll^$%£, *BMb&'J»>A, hH7yX 



epw (xi/fyy'7$v-t:n*f3-^-7j<) . t 
MAH (TkStffc-rh^^Ty^x^A) 3rk'*U4>it 
^-mti®W-Wi.x-y^-y^^jS<7)^v^fiJ 

mLxmu&zmmt&AK TMAHwtmizm^t>ti 

h. F 5 4 x «y y h k LX . CF,^ 

±Jfcftk -T & *<0fl&tf>J«# k <^g^#XT'fi:fj1xX -y -f- 

>7zmm-rz>z.ttf%ibixx^&. 

[ 0 0 5 2 ] 03 tc. *frttx -y *yyzm Lti k # tc 
»4>;ft.*fflSBd*JI«>JBtti 15. fciiXM^rttxy^- 
y^£ifcLfcfcSfc»&ftsaE«^Ji«>#ttl 1 6£ 
03tc^$*i£ idtc. M^ttx-y^-y^-cti. 
S*MKi, *^#?>Htc&o-CinX£*T.I>*:tf>. z#jfi 

kLTfefc*£*i.g>. 
[0 05 3] #tC. Ml7thky^h^fflV« 

[0 0 54]H4fi. Ml7^MyyXh*fflV^* 

17-C25-&ik*»V^T»«<0«lR«|iIt.'C*&. 
i7tM/y'7>M4 17W»4t LT, UVVy^h 
T* mtX U -f V 7*1/ y - 7y«l/ S JX 

*r 'J b*x/l/ 7xy-;l^-3, 3'-y'7y'Hy7iX/k 

u >f y r 1^ >-Sr ^-x^ y v- k -r T *J Hfl:* 
M^Jf, 2-6-y (4-^'h'<if-yU) -4-^t 
a^.dfHf y >-^rk"* J iT® tcfflv ^ni. . 
[0055] Cl<7)0lJ-C'(i. A^iJ ^ -fcf-v- g ^CO 
ft. 3IS»1 0 9 (BEHH*) *^O^h^<7)BlSttcJ; 
otMl7*M/yXM4 1 7tt3fcfi£"*-S. ^ 

-^r. iS^fifPfSo« 104 ±iz\±wm*M i o 8*i# 

4 l 7«3t«-^i*fc:»»-r*. 
[0 05 6] *#S7*hl^'XhJI£ffl^&i§-£tCi> 

hSrVX^kUT^HSrXyf-v^-ri.iktcj:'?^ 

M/yXN4 1 7$rfflV^TVX^SrM'^-->'^'-ri> <> 
•eoSL 3d*»l 0 6$:x>yf-y^tcJ: OiDX-n.dk 
T. 04<OTte*^*«fJB»«4 1 8tc^.^>n^J:a 

tc. sftfflii 0 6tc«, zjFm&fowmzB&ztvm 

[0057] diOi^^rx-yf-y^-r^i^^^^tc^ 
p i k Mi7 * M/y'X h Srfflv ^»-&(c i> . 

waafc^flj^-ft, -eLT i i ) 3d*«srjDx-r&ck 
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[00 58] 05 SRSrttXvf-J'T'friiLfcfc&tf) 

ttztz inmRS&mowik 5 2 o £*cr . m 5 

AlifcilHTinlSfu Z*««J«flWMiD!BB«i: LT 

[0059] (mm^y^-commmt mm) mm 10 

1 Ojfe^/f 1 0 6 fc LTmJS^v V 3 y SrfflV . 
(C. itM&FB^ynyfc^tf^Bl oeSrx'y-y^- 
T'yi*!'^ ? b*:. 2fe#S 1 0 6<03tH£fl& 

0 r p mT-3 O^lfflxeva- h LTjfcJKU 9 0*CT 

1 O^BK-f ^L/S. 

[oo 60] mbtitzmmi o i£. NaOH+95% 

x ? y -jutsavc 2 B#^t9> o < 0 i: Sfft Ltcifih 
Lfc. <X^X\ m®*.T3®V>'ALtzik. ItlOl 
L U is> ( P 8 9 2 0 , S^^ttSS!) fcRiRfc: 
lBMBilMUfc. ItlOl tiiOftWffi^WOaj 
U ^?n?^-Tl/-hfflif'l>18£fflVvC5 0 0 
rpmtl iHBBB'frU mtFthXV L U is^miM* 

[0061] »6*ifc3£K 1 0 1 comffilz. iS87n- 
ytLX. lOjuMOK-rasDNA 1 igand 

(5' -CCA-CCA-GCT-CCG-5' ) /T 
EA>y 7r- ( 1 OmM Tr i s. lrnM EDT 

iSLfc. A. T\ G. C(i. -ettmDNA^ 

[0062] &V>T\ »K**e*-Ci!IS»Lfe1», ttWfc 
IltLTlO/iM K-rasDNA 1 igand 

(5' -CCA-CCA-GCT-CCG-5' ) /T 
E A- y 7 5 0 M 1 iD^T . 6 5°Cm.i&ffitpT 

i o>»iH/\>f ru^-f-tf-^avBostiJiftofc. -e 

<7)££ffi££0. 03%SDS, SSC (Jg-fb-T-h'J^ 

A. ^xyfg^bu^A) ^izmnzxti. sg<ffi^ 

^T5 00 rpm. 1 #|SB8iM}-« L . L 
fc. 4&IBUI&U *LT7 0fMIBi«Lte. 

# 4>*lfc£«*tt7lcC 3 0 # y >-x Ltim. 12 0 xrc 
104HBK>f?Lfc. AFMM707$:fflV\ »4>fl 

[0063] (mmcr>mm2 > *ii*fi<?>jEHtrcti. 

[00 64] 06^. *3ltt5<?WBJBL fcJ:tX,r*U:fflv> 
-S*«co«{B&^^-r„ 3£«6 0 1tt£«W16 0 6a»4>$r 



3d^^6 0 6i: LTfflV^fLl»«^i:LT. Jftftft 

y^j-uyj-uyfu—b. ^SSfn#yx;*.7^k -fry 
•vmmrn. *!m<fbt*x;k xvmw=~v?y. *y 

B«t*x;K ;K 'J t'x/WT-fe ? 

h\ 7x7-;«. a'JTW. x*#MMI»\ >5 

Uoxhy;p- /^y'xy^fuy*!^, y'j3- 
^ffifll. ^y7x-l/m^ Ht><tV;Kyx;U-*v 

[0065] H^^IS LTtt. ilBiat^SR 1 k |bJ« 
^«6O6±^-*0(^tt§il^^g!rn-r 
1 0 2 SrJ5fje<OiaiHI , C^9V^ v7'J >^ktc«k OS 

Kra-y 102 fcaow ry r-f x-ri, t **z* y&R 

tl&WAm6 0 5 t#ft$-*»j«S*i&Z^s«1fc:#AL 

z^iugjfifiarfc^wswtc^paEi- * ^ t fc* 

&. 3K«Mkttlllll86 0 4i: LT. ^/7x7y4Wi 
tb7x/yi^[if^Ii», ^v^;^4r^A 
3Kfi-&BHtttiPJSr*?; 2 - 1 0 MX-b^W"* , ^'Jx^f 

3t«Mttt««l6 0 4«. iM^J, StflGPJ, ^FvSttW 

[00661/W/y -tf-v- 3 ym.fccr)'ik, %me 
0 9feJ:-9T*Kfc*t!liMfr*. fflv^ii*3tflMbtt 
fflflgtteff LT . 2 0 0 n m-8 0 0 n m<nWk*1rt 

Mcomnzx^xmtLtzmmi. mu6o i±co-* 
i». 

[006 7] ZZX\ AFMJ^itl 1 3^rk"^J; , 9. S 
6 0 1 ^aHitffM^^^^ft^^ttSr , A F 

mko^isi 1 2K«fc AFMM 
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a f Mg$t 1 1 3 Srie^-r u— 109 c7){aa^ 

Mtfmmi 1 lSrffl^T^BX-SClfcCtO. ro-y 

[00 68] z\<F>£ots:. <£Jfcft6 1 3£*Tt&£«t> 
flUtf. 1 2 0*C-C1 0#RK>f ^-TSCfc^J: 

coo69] < mm=H: yw$mm& xx/mm ) 

M6 0 6b LT. X=y4 h'tfyX (Go 1 d Seal 
BrandttS301 OX^-f K*'5^) fcfflvvfc. 
^7^f H#5*£NaOH + 9 5%X?y-;l^j£K:M 

X'Xyj H^7X^'JL'Jyy (P8920y/-?t 
S?) JftJRJRK 1 ^IBRSaLfc. U L y 

fflat»MlfcT 500r P mt'l ^iS'^fitLTig*!^) 

[0070] fl^gHBfttHlllE H A ( 2 -XtV^*^ 
/l/7*?yi—K CH 2 = CHCOOCH 2 CH (C 
2 H 5 ) C 4 H 9 ) <05MBtr^Uo>f;UaS (CH 2 =CH 
CO-) £#AU IOwM 5' T^y-ftK-ras 
D N A ( 5 ' -H 2 N-C 6 Hi 2 -CGG-AGC-TG 
G-TGG-3' ) (A. T s G. CIJDN A<7)Jg3SIE 

( EH A ) HrHK-r asDNA/TEA'77r-)S« 
(lOmM Tris, ImM EDTA (Xfl/^x 
TS^H^l?) ) »L^7^f H*7^i± 
£ 1 0 m i b U — *8DNA£aS8E3i|ilfc:H}6 

*Ti5fc#L*:f&. 1 OuM K-r asDNA 1 i ga 
nd (5' -CC A-CCA-GCT-CCG-3 ' ) 
/TEA' 7 7r -i8»S: 5 0 u 1 JD*. 1 0 BftSSdl LT 
^ ^ y y r -f 4f- 3 y £ fr v \ ate^-fe y -if (c . 

[0071] &we\ mm^-ty^mmizmLtz 

4^X21) . flt7 0#f|^^ 

mtxsofflgivyALt:. imLtim&ff-ty 

-fSr 1 2 O-CT'l Ofl-IBK'f ? Lfcfifc. AFMlltfcJ: 

x/AFM®mimzm\>\ $iftm<omm±t l zmf&ztitz 

[ 0 0 7 2 ] , iJeHJfe^S 1 13 it/ 2 fct> WC 

*ftaHfc^A , # y m ^k*5 j: xss -v imma t' 

h y ( PM I P K ) &£Tf#V*j->\sjt?? Vls—b 

(pmma) %y*3EM.Wb-t&hco. xmmy*h\s 



: JXbT'$>$>COPi3 < 3;Xf*?>UT7Vl'-b$:±Mm 
£?flRSSl 3 lSJI^ff. IB IK. 83*158^1 2£ 1 

oa.^tt) izmmztitz t c^m^ffl u h -e 
[0073] {mtmmmi > *ntt<o»j»Ttt. a f 

M&tf (AMF*vfi/A-) £*ifc«ffif*aJ 

[ o o 7 4 ] H7tc. *mm<?>Mmzm^&T'U x<o 

ffitBg$r*-r„ El7{c^$ixl,J;otc. AFM}3l#f7 0 6 

c^agi5(4. smm=F7 o 7 tcs^sfL-ctj 0 , mmm=F 

7 0 7^«j!g7 0 8*^mjE$rEnjD-rS>ri:^J; l 9. A 
FM«8«"7 0 6*lBttSli-4Ct* t T*&. mitt&m 

mz. mis. 0 . imv-100 v«o»iEtft 

4. AFMfi5#f7 0 6*^BiH-4SHBtts MS. 
1 Onm~l QOumCD&mX'foZ. EMm^-7 07 

jr 7 0 4 *j xx/mmmm 705 s . 

[0075]$jll704fcU > JMSftS^UaV. 7* 

*7X. r;P57-. t7r^7, 7?;i/Xf7^ K -fe 
[0076)K*l70 5tLT. ^'Jlfl/y, 

y. T-fe^-^Bg. ^'J^-^-h. iKUTSK, 

WfiTWfflJ&WjitCfflV^^ft. J;0iFiL<{i. ^y 
>Jf*-f h3&«SSitt3as®« 7 0 5 t LTfflV^*t«. 

[0077] zcom&'smm i o 5 ic, 
nsfl:-r« . ^-f yy r-f -fef-s- 3 mfct&m 

L. AFM^#t7 0 6^-9-^r/U^iB^y7 
h§-t*-4. =J>?:7 hJETjti. 0. InNKlmNi?) 
^HTPS-T-g.* 5 . ^10 OnNOTy^? hETJAW 
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it af M&tt 706 etfeffimizw&mm u#& . u- 
■fttx. mfc^mftis-v* co^-f, yagi/ 

-if, Xdfv-VU— WtZ&mWh. iS^2 0 0nm 
[0078] M&$ftfcJ$#tOgMi. SifciHr >~«mBa 

Six&EHfat (iryy-WHMX) ti. — *^7d 

m&n&zbx. r&m&i&mtiZtiiiii-t&zbtfX'* 

AFM^t7 0 6coKHtc. ffl*<059v^-1f3tSrW- 
f«7 0 93&»4>Hg«U. Kit Lfcl^— 9*36*7* h"? 

;u7 i iT(t#*i8«LT{i«majif7 1 2izm*.xm 

[0079] ( itfg^-te y^^Hjawifc J; v«ffl0y > £ 

oo*cTi&i£fcu sftHtcs i o 2 m*BmLx-ty 
+rw@.*Wz. -e<of£. pmma (y^/py^yp- 

(10mM Tris, ImM EDTA (Ifl/Vy 
T$yWmm ) I0 0u K— rasDNAl 

igand(5' -CCA-CCA-GCT-CCG- 

5' ) zmfrLxmmmiojuLMtLti. &wc. rs 

J Txj b°;U hU x h ^ 5 >" Srffl V ->T »£JhO P M M 
A®flii9fln|ig£*§1±ttU K— rasDNA 1 igan 
d*2»Wfc:asttLfc. A. T. G. CliDNA 

coumwm^-t, 

[0 080] ZCODNA 1 i g a n dSr^lUcMJ: 
K#r86»Lfctt. ±l22®iF^Op ( <jc7) l «jjf(c'i OjuM 
K— rasDNAl igand (5' -CCA-CC 
A-GCT-CCG-5' )/TEA 7 7T-jff»*5 
1 0B#r B 1?*iftL. A-i^J^^aV 

Mi-ox, mmmtz-*mDHAZBj&Zittz. 

[0 08 1] AFMM^lOOnN 

-cssis-tt. a f mmvyRvnzxtfv mi 1 vm^m 

ffcl'— y#fcH8WU LTflE«lR^c 5 0 VEpflnLT 
AFM^ItSrHi&^^^^s 3H8Lh<or*«0Bja« 
-*iK-rasDNA 1 igand«Ui« 

fcitf PMMAiSJBi?«^-ff-3Mror, -tii-Ph-tco^ 
X2umx2umCOffi®$:7€&Lfz. Wik. U-ifBl 
St£^*6. 1 0 n NTfcSEU ««Lt<0l§] 1 3 



©Eft?) 2 ju m x 2 utoCOmScomffiW&BViZWlfe L 

[0082] mg^»jRs -*m&fmmzBtfLZiifi: 

-*g(K- rasDNAl igan d|I]j£-ffc3Ii$(7)naafl 

com nmcomm^'h $ *»o . a f m ssi-k^me 
mtz>. w^comn^commn o o nmX'h->K<r> 

X\ »R±te, I^h*7f200 nm-Ci«£^&III5gft 
-fftjf. 1.5X1 0 8 ^y7VU/cm2<O^JgTitfS 

[0083] (mmcoBB4 ) *mmcoBmx'it. mm 

Mt^AFM^t(AFM*yfl/A-) <!. 

[ 0 0 8 4 ] H 9 iZ^nmcoBB . & ± iifc^b 
?>«{B&£*cf. 09^-f-J;aic:. AFM*yfW\'- 
9 0 7 9 0 8 fctfif*- . tii! T , J^fttiaiWtt 

mmm9 0 8comftimbLxii. a 

jaUfcfrScfc LTli, CVD& 
mi. ¥mitfmiz#ny*b'& H-7'tT««tt*^ 

[0 08 5] S«9 0 KiS»l9 0 4J:«ti9 0 5 

[0 08 6] ^®19 0 5i:L-C. SA. a^H. 
^5^7A, ni>»7A, Sg. *£B. ^y^r^W 

7 y-*-^y, AMn'Jf-f 7^77r-( h, 

fig. m\L*x. Mt~?>tf>%b'coMfcm 

mfi&£ffl^#&. 

[0 08 7] M»l9 0 6tli, ^'jxfi/y. x 
f-i^y, .ifjrnti/y. ^^y^fuy. #yxf 

fig. ^'Jig-ftb'x^, ^Uig-fbt'xiJxy. JKUBttb* 
x;i^, dfjh'x^r;^-^, ,-KUb'n;UT-fe^-;P. 

^-UTttfJi, x^Hd*. 

hy/k-r^yxy^fi/y^i^ y'J3-y| 
HI. ^'J7ixi/>^t^ HisiV^UX^y^ri:- 
^XIBfW^ffittcffl v > <5>ii4 . «fc 0 L < ti . 9»£ 



(10) B2 003-21636 (P2003-21636A) 



mm 9 o 6 1 lx#v Aj-uytfm^t>tih . 
too88] zcommmm 9 o e^mr^-y i o 

oa. AFM^goT^-r^r^ffi^v^hrj^^ 
?h$-£3r#£>ji3irf&. a^^hffWt 0. In 
Nfr&lmNW«JHTiHW&a*» i^6 0 nNCOn^^ 
?hBE*jW!?j(rC*&. AFM^+SrgffttS-ar^lE-rS 

**>*fc, g«*9 0 lco#ftil9 0 5i:. AFM#=#+9 
0 7<0*OT9 0 8«OBIfc:. ®EEP8a£S9 1 3£J:o 

OttEfcL £&9 0 1 C0^mil9 0 5 t , AFMfll#t9 

o 7 9 o 8 4: cn^zmsmmw. 9 1 3 tC«t 9 

EPJn?^-!). 3ft. 0. lmV~10 0V<O®Hc7). 1 

KHz~10 0MHz*5«Ej&«BJan$#l4. *?*L< 
UL 5 0MHz ttiff^WflU^EE*^ 3*1* . 

[0089] HRfcs ±E<0»iB?SStt, * 'J 
[0090] iwi a izBfoZtitz, mw&kWLbnwa 

mmzm&m. z&mBf&m&ztkiu-t&zbwx'Z 

[0091]^, wmm<^mm.*m?mz>mz 
«u in i o tc^-r i a t, a f Mgg#t 907 (nmrntzii 

l/-fffl9 0 9*^aj^JC0HV^— »F3fc9 0 9OHM 

u 7* hv/P9 1 irm***BuaiMftas»9 1 2 

[0092] ( afirHr >-9-O»jg01Jfc itX^ffl ) SfiR 
9 0 1 «19 0 4 i: U^5X5:ffll^„ £J* 
Ji9 0 4±te, K3SR«f(=«t l 9lR*3R*L»1K«9 0 5 

•tf S^tyn-M, 9 5 'CT' 2 0 B#p B 1T— - 'J 

yfLmw&m 906 HBRLfc. mmmm 1 *j <t 

Z'if^tcm. #nyj h'-r UWMtfcftfctffctB** 
tf^«Jl£i>-?AFMj£#t2-, 6 0 nN^y^^ hJE 
7JT1$fi!!l$-ti\ 2MmX2//m« < 50MHzt 
EPflnL&rt^^ L*:. EPAamEE8V(7)i:# s i!)10/i 

[0 0 9 3] (HJS<0»JB5) 01 i«*«B^a»a 



H^-fk^fL^a^-fe >V3 3 % -icoa^-fe^*^ 

iW4^a4 3, -^K^Lfcafi^&i^TVP 
^*^rf4»-9->'r;w§^ii ! @-ri»u-r-^*3 1. afe 
^iww-^r^fc ae^-t y^-±<oas?yo - com 

isayRfcom. Mitt*yv*imLx*Rfe<o j >ry 
7vu®mzm3k-t&tz*b<7>m$*m9. mm^-ty? 

3 3±^>fR«teX*;MP-tft*'r*^R3 8 

«EGJioiaKrif) . fcilXate^-feyifco^M^ 
ttiffl3M£<rm£t& §£B 3 7 Sr fax. h . x * sl^-ft 

*-jt, mmmm:3 9izj;ixMmtm&. mm* 
3 6ti. ^^js5triea§nsate^-b>-9-3 3^^ 

1 0 0 9 4 ] $ ^a^iMafi^ttfflssittt, 

u-ytfe&FFW&vyrfrb <r>^ ?v ?a -tr-^ 3 

VRJ&ORL 4fet4ae^-fe^*iB±fc:©iasnfc- 

mizmirtz x 0 jci? j^-rs . mf^M u if-^-4 2 s- 

±IB«i»Bl«Uir-^4 2tt, HI l(z#Ha 

*«iaBKiiirc*oT, a^-fe yy-±izmj& $ tx^ 

5«, ate^-k^^^w-r^^^co^Kixx-^T'S) 

9, tyr;«'Jf-A'3i t ,RJiE«3 2. &*xm 

[0095] ±imfcT*yvcDMwmmw^tzm 
$£th>m.3 itLx, mut. m^mm^mm 

[ 0 0 9 6 ] &4v>h\ ±teafE^-b y^-om^mm 
vmfc*wm-tzmMi3 1 1 lx s *^*ie»««5g 

», ttfc^aEMTn--7*K8MH (scanning p 
robe microscopy ; SPM) ^'Jf JSlCffl 

[0097] #BJ»ffl#T-fflV>6fflIg M/n-Zi 

tt»Tft«. J; OPiffl^ti, ^StMh^^^ii ( s 
canning tunneling microsc 
opy;STM), IKTISttlJHflttt (atomic f 
orce microscopy ; AFM) . f^W.f}^ 
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(near — field optical micro 
sco P e;SNOM), £2g3£*mFMKfitt: b' 

vttnmmm %wz±mzix. zco-frmiz&ii&m 
mm. wsajimm* ?*h ymm h >*Mmm~ 

ffltM (near-field optical mic 
r o s c o P e ; SNOM) L V >M)?tgia*lfS$S 

[00983 srMizm-rhmm. mut±m ( g. 

Binning^,, IBM J. RES. DEVELO 
P. , 30(4) : 35 5-3 69, 1986;Con 
rad Schne iker«o, J. of Micro 
scopy, 1 52(2) : 585-596, 1 98 
8;H. K a i s u k a. Rev. Sci. Instr 
urn. , 60 (10) : 31 19-3122, 198 
9 ) £#Sg-£-T6 Z. b h . 

[0099] AFMicna-r &%mi±. $m<g. 

B i n n i g £>, PhsicalReview Let 
ters, 56(9) : 930-933, 1986; 
T. R. Albrecht4>, J. Appl. Phy 
s. , 62(7) : 2599-2602, 1987; 
A. L.Weisenhorn£>, Appl. Phy 
s. Lett. , 54 (26) : 265 1-2653. 
1989 ;T. R. Alblechtf>, J. Vac. 
Sci. Technol. , A8 (4) : 3386- 
3396, 1990 ; R. C. Barretts, Re 
v. Sci. Instrum. . 62 (6), 1991 

[0100] S N O M l/ZM'f' h tiffliU^ Mt-iZXM ( P 
ohlf.. , J. of Microscopy, 152 

(3) : 853-861, 1 9 8 8 ; C o n s t a n t 
A. J. Putman^>, Appl. Phys. Le 
tt. , 64 (18) .-2454-2456, 199 
4;N. F. van Hulst. Appl. Phy 
s. Lett. . 62 (5) :461-463. 199 
3) Zbtf-e&h. 

[0101] 4fc, Ztlt>SPM<DffliflZj:L 
Mtt®t:MfeLWmkt2>&%&.m±. «(Zasa 
dzinski et a 1 . , Science, 23 
9:1013-1015, 1988;Emch£>. , 
J. of Microscopy, 152(1) : 85 
-92, 1988;Marti<b, J. of Micr 
oscopy, 1 52 (3) : 803-809, 1 98 
8 ; D r ak e £>, Science, 243: 1586 



-1589, 1989;Gould<J>, J. Vac. S 
ci. Technol. , 8(1) : 36 9-37 3, 
1990; Jerichoi,, J. Vac. Sci.T 
echnol. , 8(1) ; 661-666, 199 
0;Coragtger£>, Micron, 25 
(4) : 371-385, 1 9 9 4 ; Yo u £>, M i c 
ron. 26(4) : 311-315, 1995) fcf B 

[ 0 1 0 2 ] $ «K$Hf £ S P MCD&Wlz J: *)m 
Jtf&tztbWtmffitM. MfFeng^,, J. of 
Microscopy, 152(3) : 81 1-81 
6, 1988 ; Dri sco 1 1 £>, Nature. 3 
46:294-296, 1 9 9 0 ; F i r t e 1 tsXXf 
Beveridge, Micron, 26 (4), 34 
7-362, 1 995 ; Yangfeit/Shao, Mi 
cron. 26 (1) : 35-49. 1995;Riv 
etti£>, J. Mol. Biol. , 264:919 
-9 3 2, 1 9 96) fcfEtt$*VC^4. 

[0103] ^mcoumzmm^ti^ s p mopm* 

tvC, 7v-7£tzim§tb. M{5rF-tyirmMbcr>m 

mwmki&mizmmir -t ywmmz 
tt*>-^u— rytzmt-tz^fstzmtx v ^xtx 

[0104] ttswttts ^mfrsmmmTtkmrnwi 
tawn*. m&ttyv j &iifr&4 3*m^x*y j f' 

S4 3 o& *xmvm4 1 t 

x-ixmrnztinz. sw»4ikh *>fw-c-3 

6 OJtat* IW»t 4 A , X^Mr'-tt-^® 3 

803ti-^«ffiffiS:ttSlc:«iJ»-rsrn^5A, ^ffiB 

[oio5]i*5, *fHH*>i»»^«iti§aw>±ie 
[0106] *ftmz{%z,msmmfacom&<7)--Bmz 

SilMW>3a«lfcai^* « S*3r§&&, S3?, ®iE£Dn 
z.tz®MX'$mU$& l><DX'h& . DN AfcttHWIi: L 
TsfcfMHfciJMHLfca*, #fMHtt. RN A, fvM 
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t. *ixb<7&fttf&mtLx*wim£mmzti. * 
ixbKmw*Lx*mm<7)--8iibtt-t. 

[0 107] 

fr^mtmxmm, m&um, atfl^f^^, 
tun xism? *hv=jx\> zm^z . *%mr>mM 

eD7E*fg£ 1 ^&^J<0flP&£*rf 0. 

[04 ] * h vitx h srffl^* , *m&mi& 

[05] * bussx h *m^& . 

0. 

[06] jmim.®mt:m^z>. *mi<7m&(VBm2 
[07] mmmmzm^z. *mxomm<?mm3<7) 
[08] stgenMrefflvi*. *m&9majm30) 
[093 iBHBtftrtJiSfflv^, *&tycDmmcoB 

[01 0 3 #»tt£KW-&«£ffl^4. *^BB<0H«6<^> 
®ES4co«tmS*^-f0. 

[0ii3 *?KH<oii6afe^siajsia<o««*^r 
0. 

[^0^3 

101,601,701.901 g$ 
102 aKrn-/(-#«) 

i o 3 a&pgiiwyr/i' 

104 MMt (ig^SI) 

105 7tM/y'XM 

106. 606. 704. 904 £»JI 

108 mn^sr mx&AM) 

1 09 3ftd 



I I o ytmmmw 

I I I {ascitis! 

112 AFMiEEffij^g 
1 1 3. 7 06 AFMltt 

213 z*mmm» 

1 1 4 j£ftm&Vi 
1 1 5 3iftmMVz 

1 1 6 Zfeftig^tt 

4 17 Ml7thl/y^h 

4 18 

5 1 9 jZftmBW. 

5 20 :fcfW»EMK 

6 04 ftttftttttMB 

605 3tWt*iairffflHI*fco«l7JRl 

613 g&ft 

705 

7 07 E«Rf 
7 08 mil 

7 0 9. 9 09 U— 

710. 910 u-^mmmm 

7 11. 9 11 7th-?;|/ 
7 12. 912 {iB1$aj£s 

905 mmm 

9 06 

9 07 *yfl/A- 

9 0 8 OTJB 

9 1 3 SffiElttP^a 

2 9 

30 mstmmmw 

3 1 -9" > 7VU»BK 'J If — ; < 
3 2 RJS« 

3 3 itfS^H2>-»f 

34 aaMffiiigK 

3 5 ^iXf-y 
3 6 ^yfWN'- 

37 mmmmmm^&tfMfemw 

3 8 K3tSK/WE9«imgS 

39 $"jffli^ffi 

40 &mmmw 

4 1 iw« 

42 mmmmv-r-'< 

43 iie^-fe^-^w^a 



(13) %2 003-21636 (P2003-21636A) 



[HI] 



[02] 



104 
103^ 

10? 

105^ ft 


103 

108 SL 
102 SO 

195^ ^ 


104 
103^^ 
102 V 9\P 
195^ ft 












-y 
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103 



10? 
105^ 



106 



101 



106 



101 



106 



101 



106 



101 





110 

-V- 



106-- 




109 



101 



[H3] 



M15 



111 



< o 
J. *6 



112 

\ 




K 



[04] 



104 



103 



102 
417^ 



10? 



108 



-114 



106 



] 




519 




■}///#/////#//////////, 






-i 




-f 



106 



101 



106 



101 




106* 



~ V 520 



106 




101 



108 



V 418 



[H6] 



(14) H2 003-21636 (P2003-21636A) 

[07] 




<15)S2 003-21636 (P2003-21636A) 



CEI1 1 ] 




(51) Int. CI. 7 m®£& FI (##) 

G 0 1 N 37/00 1 0 2 G 0 1 N 37/00 1 0 2 

// C 1 2 N 15/09 G 0 1 B 21/20 F 

G 0 1 B 21/20 G 0 1 N 33/543 5 2 5 C 

G 0 1 N 33/543 5 2 5 33/58 A 

33/58 C 1 2 N 15/00 F 



(72)$gB&£ mm 

^RSwpmrp^^pmioo6#ttfi ®Tmm 

(72)%Bfl# &m mm 



F?-A(##) 2F069 AA61 BB40 HH30 

2G045 M35 DA13 FA11 FA16 FB02 
4B024 AA11 AA20 CA01 CA09 HA14 

HA19 
4B029 AA07 FA12 

4B063 QA01 QA13 QQ42 QR32 QR55 
QR84 QS34 QX01 



